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Abstract : No abstract.
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" AUTHOR: Zapisochny®y, Lo Pej Zmikov, I, Q. Garga, I, Ioj Vukaty*ch, V. 8, !

- b Mmmweraumnﬂw -
ey 1 Vae monochromator for the investigation of optical exocitation
. functione t:\.g '

' SOURCE:s Ukrayins'ky*y fizy*chny*y zhurnal, v. 9, no. 2, 1961&. 196-206 ;

© 'IOPIC TAGS: vacuum ultraviolet, vacuum ultraviolet spect:vscopy, resonanch b

. level oxoltation cross-section, excitation cross-saction, resonance radiation, Eo
 ultraviolet monoshromator, vacuum monochromator, elesctron beam exeitation ‘tube,.

mexcury resonance lines

* ABSTRACT: There are praotically no data at present on the effectiva excitation
;.. , oross sections of resonance levels of atoms, diatomlc molecules and their !lons
i of various maltiplicity, owing to experimental diffioulties in the vaocuum
' ultraviolst region of the spectrum.
.-~ To obtain such data the anthors have construoied a spoot‘rophotomtrio
set-up, oonsisting of three basioc units: a vacuum monoochromator of ncrmal
inoidence with a one-motre (600 lines/mm) standard conoave diffrastion grating:
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' highly monoenergeric elestron beam excitation tubes; an elactrophotomater using
" ;. @& sesondary elactrunic multiplier (SEM) in a pulse counting regims for reconiing
. radiation in the vacuum ultraviolet Tregion, _ l
The monochromator was designed so that the refracticn grating and rigidly
. attached input and output clits are always on the Rowland eircumference. - Trany-~
- migsion of movement in the vacuum is accomplished through bellows, while the
- kinematio system ensures linearity of the graduated graph throughout the
~ workdng region (800-3500 A), .
The luminous vertical gas colum in the excitation tube may be preciselyr
- 8et on the input slit under control of a distance gaage gonsisting of two
.. telssecopes, for which the possibility of moving part of the monochromator
. -housing from the input siit is provided. This pormits the maximum utilization
of the light power of the monochromator (the loss in resolving power is L
negligible, since tho intervals between the speotral 1ines are considerable for -
o3t objeots). P}
" The open typo S=M, together with the voltage divider and the cathode ’
- Yepsater are located direstly behind the output slit of the monoohromator in a
apecial shell. Ths pulse count 4s takon with the aid of & standard &Np 77

volooity mater, o "
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The block diagram and the external appearance of the speotrophotomotrin

 get-up are shown in the appended drawings.

Tn conclusicn, tentative data are given on the excitation funotions of

" moroury ldnes  A=1880 A (Hg 1) and A=1942 A”(Hg 11).
© Orig. Art. has 10 figures including soveral schematios and blook diamgrans

ASSOCIATION‘: Uzhgorodstky*y Derzhuniversy*tet (Uzhgorod State Univorslty)
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a portion of the test soln. corresponding to -1 ml
01N NaOH, add NaOH in excess (1-0.2 by, 1 ml.
k‘ism. water, amd § drop of Congo red, heat carefully to
Jiling, keep in beiling water fur 3 i, and centrifuge.
Neutralize the eacvss a0 in the supernatant soln, with
nt N HCL, mix the Mg(O11)s ppt. with «inall amts, of
mi NHCunnl a biue color is procduced, heat the sln.,
Lrep in Loiling wetef, and add mote HUL 10 disslye the
p!n. completely. Titrate the exvess HOE mith 0. N
NaUH. Any fiee acid or NHysalt in the sodn. 1o be tested

~N
(Cmacs tilwtals

hould be removed by titration to 8 pH of 3-52 anid by
gemile ignition. Differencrs atween eaptl, and actual
values ranged (rom LUK 1o (LURRLE .t soln.
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Unusual variation of thoraco-abdomina, injury. Brpeki arh.
celok, lek. B85 n0.3:355-3568 Mar 57. R

1. I Hirurska klinike Medicinskog fakulteta u Beogradu,

Upravnik; prof. dr. Bogdan Kosanovic.

" (THORAX, wds. & ind. ,
(s th;racoabdominal caunsed by shot wd., surg. (Ser)) |

(ABDOMEN, wds. & inj.
same)
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TR0, Stanislay ;. SIMIC, Petar

Dininsertion of the long head of the biceps brachii muscle.
Srpsk{ arh. celok. lek. 85 no.4:476¢48) Apr 57,

1., I Hirurska klinika Mediciunskog fakulteta u Beogradu.
(Upravnik: prof. dr. Boglan Kosanovic).
(ARM, emeac., & tendcns

disinsertion of lorg head of biceps brachii (Ser))
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AUTHORS: Yul', A.b., Eydel'man, L.A., Engineers sov-117-5e-e-14/23

f
TITLE: The Cutting of Fipes by Turning Rollers (Rezaniye trub vrashcha-
. yushchimisya rolikami

PERIODICAL: Mashinostroitel', 1958, NT 8, pp 33-34 (USSR)

~ ABSTRACT: Purning disc rollers (Figure 1) are used for cutting copper
: and copper-nickel pipes in order to avoid losses of material.
The rollers &Té€ made from steel K9, r18, or from the alloyed
steel KhVG. The roller is held in & special kolder. The pinpe
is fastened by 28 pneumatic clam The speed of cetting
is 160 m/min. The new method jncreases the productivity 2.5
times, Losses of material have been cuij in every ton of cut
pipes, 215 kg of metal ere gaved,
There are > diagrams.

1, Cutting tools = Porformance 2. Copper pipes -~ Cutting
3. Copper-nickel pipes = Cutting
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Engineering departuoent of the n.aragan oA 14 12)

Vest. sviazi 22 no.l: 120 Ja 162, i
ss
1. Pochtovoye upravleniye Ministerstve svyazi Kezakhskoy

(for Vul)e (Kamgmdé,--?oa'bal ao_;,’mce)
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1, Nachal'nik laboratorii A e ftinakogo pochtanta

2. Nachal'nik tekhnicheskogo kabine
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RN AP6033713 SOURCE CODE: UR/0142/66/009/004/428/0435
. " ?
AUTHOR:. Vul', V.:A.
orc: nome SN
(:: none .
o Wb B

TITLE: A tunnel diode memory cell for radio-frequency.pulses
. i

SOURCE: IVUZ. Radiotekhnika, v. 9, no. 4, 1966, 428-435
: \

TOPIC TAGS: computei\ memory, computer storage device, tunnel diode

ABSTRACT: A tunnel diode storage cell has been developed in which the two states
(ZERO or ONE) are defined by the presence or absence of a high-frequency ouf:put
fig. 1. Tunnel diode memory cell und

its phase-spece diagram.

;Y - Word line, X - bit line.
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PA 255791
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Vul, B. H., llemo. Corresp. of AN SaSR
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ansitory 1Ayars ‘in chi-conductors

Dokl. AN SSSB, %; Edc 2-, 257 - 259’ lhy‘ 195'4

A t,-ansitory Leyer between parts of a aemi-couductor having

;- different. degree of oondudtivity expands, ¢ the boundaries'of
._space_charges there the -intensity- of-the-el ectrical field ican be .
" congidered zera. The ‘boundaries-of- space_charges may. very under

" 41al capacity san easily be peasured thus enabl
~the thickness of the transitory layer in ralatlion t,o ' : )
intensity applled fro-a without. _'l‘hree rafereru.es, 1953. v

Of Sc. UuSR.

The P. N. Lebedev Physics Institute at, the Acad.
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o AID P - 3031
Sub ject . USSR/Electricity

card 1/1  Pub. 27 - 18/33

Author : Vul, B. M., Corr. Memb., Academy of Sciences, U3SR

- SRS

Title . Physical grounds for the technlcal utilization »f
semiconductors

Periodical Elektrichestvo, T, v102~107, J1 1955

Abstract . The author briefly feports on the principles of
operation of semiconductor rectiflers (diodes),
amplifiers (triodes), and also of thermo- and photo-

eiements. He enumerates their advantages and possible
applications. Two diagrams, 8 peferences (1955-1955)
, (6 foviet).
Institution ; Nome
" gubmitted : My 18, 1955
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VoL, B-M. _
UsSR/Physics - Semiconductors FD-2397
ca;#d' 1/1 pub. 153-1/21

Author ': vul, B. M.

Title : Dfelectric properties of the transitional layerskin semiconductors

Periodical :- Zhur. tekh, fiz, 25, 3-10, Jan 1955
s . .

Abstract Transitional layers are created in semiconductors in connection with
sharp changes in the concentration of the admixtures (impurities)

serving as sources of electrons or as their sinks (1.e. as doncrs or
acceptors). The role of transitional layers between two semicnnduc-
tors with different types of conductivities was theoretically treated
for the first time by B, I. Davydov (ibid, 8, 1938), and experimentally
investigated by A. V. Ioffe (1vid. 18, 1948); & detailed survey of the
modern theory of solid rectifiers snd contact gemiconductors was given
by A. 1. Gubanov (ibid. 23, 1953). 1In most works the principal task
has been the clarification of the process of rectification and therefore
the effects of the joint action in the transitional layer of diffusion
and electrical conductivity have been considered, In the present vork
the author considers the capacity, resistance, and dielectric losses of
the transitional layer under the condition where the contact difference
of poteutials is much larger than xT/q (q: electron charge). 9 ref.’

Institution: -
Submitted- : April 30, 1954 )
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PHASE 1 BOOK EXPLOXTATION LY
Vul, B.M., Corresponding Member, USSR Academy of Sciences

Segnetoelektrichestvo (Seignettoelectriolty) Moscow, Izd-vo AM SSSR,
71956, 2T p. (Series: Akademiya nauk -SHSR. Nauchno-populyzrnaya
seriya) 7,000 copies printed.

Resp. Ed.: Vansovskiy, S.V., Corresponding Member, USSR Academy of
Sciences; Ed. of Publishing House: Dreyer, 0.K.; Tech. Ed.:
Makuni, Ye. V.

PURPOSE: The book may be useful to persons working with ferroe.iegtric
materials.

. COVERAGE: A discussion of ferroslectric (seignettoelectric) maserials
/w18 presented. Attention 13 given to a description of carium titanate
“. and the application of ferroelectric materials in the constraction
of electrical devices. No personalities are mentioned. There are

14 peferences, of which 10 are Soviet and 4 Bngilish.
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Categoryz CHINA/Electricity - Semiconducters : -

Abs Jour : Ref Zhur - Fizika, Fo 1, 1957 Fo 1554

Author : Vi, &M., Khusn Kun®, Van, Shou-u
Title T Thysical Fundamentals end Technical Use of Semiconductors

Orig Pub ; Kesye tunbao, 1Je56, No 6, 20-28
! N

Abstract : No abstract
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Citegory : USSR/Electricity - Dielectrics

Abs Jour : Ref Zhur - Fizika, No 2, 1957, No Wl47 -

Author Begdanov, 8.V., Vul, B.M., Razbash, R.Ya.
Title : Influence of Po 1ar¥zation Conditions on the Plezo Propertiea of
Barium ’I‘itu.nate

Orig Pub : Zh. tekbn. fiziki, 1956, 26, No 5, 958-962

Abstract : The effect of the intensity of the polarizing electric field E anl
of the temperature T on the piezo-modulus d,: of ceramic BaTiO, wis
investigated. It is shown, that the polarizdtion of thick speZim:ns
can be produced at lower values of E and at higher values of T. 'The
closer the polarization temperature is to the Curie temperature, ‘the
less the value of E required for the polarization.’

To orient'the fundamental part of the domeins in the interval o>f
the rapid growth of the spontanecus polarization (6 -- 7° below tie
Curie point), E must not be less than 5 kv/cm for any values of T of
the polarization. .
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- SUBJECT USSR / PHYSICS cardp 1/ 2. PA - 1678
. AUTHOR YUL,B,M.
TITLE On the Breakdown of Transition Layera in Semiconductors.
PERIODICAL  Yurn.techn.fis,26, fase.11, 2403-2415 (1956)
Issued: 12 / 1956
The principal forms of breakdown in electron-hole-transitions. The disruptive

voltage of germanium diodes at inoreased temperatures diminishes considurably

with increasing temperature.

Therefore thermal jonization plays the mos8% im-

portant part among the processes which promote breskdown. However, in %l1e case

of diodes of low resistancs germanium,

the disruptive voltages depend 11 a wide

range of temperature only little om temperature and increase with rising

temperature.

mainly takes place in form of collision ionization.
dielectric form of breakdown both in the

distinguish between a thermal and a

case of semiconductors and in that of dielectirica..
with an increased specific resistance (orde:r of nagnitude 10 ohm.
smaller disruptive voltage for parallel ourient than for current pulses.
it is possible to inoireasne disruptive voltage.
tenperature and on the conditions of

- proving heat transfer
the dependence of disruptive voltages on
heat transfer is not BoO marked in the case of
purely thernal breakdown. It mey be that
simultaneous effeot of thermael- and collision
breakdown").

APPROVED FOR RELEASE: 09/01/2001

With these electrodes the inorease of the number of electrons

Thus it is possible to

The diodes of germanium

om) have &

By im-
Hcvever,

these diodes as in the cuse of

breakdown is brought about by the

tonization ("thermoelectric
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:fﬁrﬁ.techn.fiu,?_@,fasc.‘l1, 2403-2416 (1956) CARD 2 / 2 PL - 1678

. Phermal breakdown: At first the bases of the elementary theory are recalled to
memory after which they are augmented by taking the following additional factors
into account: Influence exercised by the resistance R which is independert of
temperature; influence of additional amperage which is independent of voltagej
influence of additional losses which are independent of counter-voltagey in-
- fluence exercised by the heat conductivity of the crystal.

Electric breakdown: was found to occur in pure form in the case of parallel
- voltage only with diodes of low-resistance germanium, but in the case of pulse-
like tests it was found in germanium of any resistance. Electric breakdovyn is
caused on the occasion of electron-hole transitions as well as in gases by
collisfon ionization. The computation of the conditions of breakdown is
sketched out.
Phermoelectric breakdown: Already before thermal breakdown is about to occur
it is possible that the amperage increases considerably because of ionizution
if .field strengths in the electron-hole-transition are high. This increaties
heating of the diode and thus also thermal jonization in it. The electrons
liberated by thermal ionization participate in collision ionization, and; if
intenaity is sufficient, the common effect exercised by thermal- and coll.isbn
ionization may lead to the destruction of the state of equilibriuvm, and fio
breakdown,

INSTITUTION: Moscow Physical Institute of the Academy of §olence.
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* AUTHOR vUL, B.M., VAYILOY V.S5., SMIRNOY, LS., 35-5-T/24
.uo 9 ° \

ont experiments in the deter-

Tfhe P-~N transitions waoro chtainad
gr90 - Y9° preparations gervad as
he total activity of the primary

f~speotra

' A
1 ‘ GALKIN, O.N., PATSKEVICHY
: . SPITSYN,A.V.
TITLE On the 4ransformation of the energy of g-particles into
electric energy im gormanium cryotals with P-N transitions.

: (o preobrazovanil energil P~chagtita ¢ electroeneriyn v

. kristallakh germaniya 8

PERIODICAL Atomnaya Energiya 1957,

ABSTRACT 1o, 1955 the authora carried
pination of the dogree of effficiency of tae transformation
mentioned in the title.

) by the melting of indina.

-4 sources of p-particles. T :
radioactive preparations amounted to 50,100, and 00 milli-
ourias. Aa source of p.particles gtrontium sulphafie tablets
with 50 and 100 millicurie and sirontiun carbonatu tablets
with 200 millicurie were ugsed. A disgram showe thy
of these sources, Also peasurements during irradiiation of
a semiconduoter with artifioielly acoalerated elestrors 400
to 1150 keV) were carried ou%. The dsgree of efficiency

CARD 1/3
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of the emergy of p-particles

On $he transformationh geranniun crystals with P-N $ramsi-

into electric energy
tions.

‘ iches,
the degree of efficieacy of the tramsformer dimimlie

Further detaile are mentioned,
(Wit 8 Illustrations)

| ASSOCIATION: mo% given.

PRRSENTDD BY: ~

SUBMITTED: 1831. 957, cens.
AVAILABLRE: Liorary of Comg .
CARD 3/3
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" #Abs Jour : Ref Zhur - Fizika, No 1, 1958, 1290 :
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Inst : Physice Institute, Academy of Sciences, USSR, Moscow
Title : Connection Between the Sielectric 5 Piezoelectric,‘ and
: B -Elastic Properties of Polycrystalline Ceramics and

- Honoerystals,

Orig Pub : Izv. AN 898R, ser. fiz., 1957, 21, ®> 3, 374-378

Abstract : ‘A general method iz proposed for caleulating the tensors
E of the dielectric ronstant, the piezomoduli s and the elas-
-tic constants of pclycrystalline materiats from correspon-
diug characteristics of the initial nonocyrastale, a me-~
thod based on averaging the equations of the piezoelectric
converter, which is a generalization of the work by B.M.
Vul (Vestn. informatsii BNT MV, 1951, 3, 15), M.Ya.

Card 1/3
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Abs Jour  : Ref Zhur - Fizika, No 1, 1958, 1290

constants, while at &= 55Y guch anisotropy should be
experimentally observed. By comparison with experimen-
tal results, the authors conclude that the change in the
direction of the polar axis of the single crystals upon
polarization is essentially at an angle of 180°.
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Abs Jour .: Ref Zhur - Fizika, No 1, 1958, 1277
Author . : Wul, BM. - ' ’
: Inst : Pnys’cs Institute, Academy of Sciences, USSR
L mitle . Womlinear Properties of Ferroelectrics.
Gty Pub : Tzve AN 8SSR, sers fiz.; 1957, 21; Wo 3, 379-38L
. Abstract : The nonlinear properties of ferro-ceramics above the

' _Card ‘,1/2

Curie point can be characterized quantitatively by the

value of the coefficient (/3 ) of P2, vhich represents

the ficld intensity E in the form of a power geries in

the polarization P. The value of this coefficient can

be obtained from measuring the equivalent or reversive

dielectric constant {( £ ). Changes of the equivalent '
were made with a Schering bridge at 50 cycles for -

different temperatures. They have shown that (3 depends
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SUBJECT USSR / PHYSICS CARD 1/ 2 PA - 1944
, ¢ "BTHOR : VUL,BOHO ’ SOTOV,AOP.
*TITLE The Surface Discharges on Electron-Hole Trangitions.

PERIODICAL Jurn.techn.fis.2],fasc.1,211-212 (1957)
Tasued: 2 / 1957

he electron-hole trangition on the gsurface of the semi-
houndsry effect. The surroundinag medium

dﬁ the boundary of %
sonductor breakdown is complicated by &
jo atle to limi$ breakdown voltage considerably if on the gurface of tne diodc

noverlapping” (i.e. & surface discharge at a voltage that is lower than the
breakdown voltage of the eleotron-hole transition in the interior of the semi-
conductor) ocours. In the case of constructions encountered in practice the

i electron-hole transition is located in a gaseous medium at atmospheric - oT
lower - pressure. For gaseous media there exists a minimum breakdown voltage be-

Low which no electric breakdown can occur in this gas. For air the mirimum
breakdown voltage amounts to Umin = 330 V and to this belongs also the value

pd ~» 6, Herep denotes the pressure in mm, . and d ~ the distance butween the
electrodes in mm. In the case of diodes in wﬁich the breakdown voltag« of the
electron-hole transition in the interior of the sample ia leas than Unin’ over-

lapping can therefore not occur at all gas pressures. On the other hand, over-
lapping can prevent total utilization of the possibilitiee of the diole in the
case of diodes in which the breakdown voltage of the electron-hole transition

is more than Umin'

APP :
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, Zurn. teohn.f1s.27,fasc.1,211-212 (1957) CARD 2 / 2 PA - 1944

* The measurements carried out by the authors showed that what has just heen said
is true. In the case of diodes with a breakdown voltagns of less than 300 - 400
KeV this breakdown voltage remains constant at any eir pressure. Measurrements
were carried out on diodes which were not mounted in curtridges, and also in
such diodes into the cartridges of which holes had been bored.

In diodes with an average breakdown voltage of 400 MeV at normal pressure a sur-
face discharge occurs at diminished air pressure approximately at thosu values
of ‘pd which correspond to the voltage Umin' In the case of a further ducrease

) of air pressure the surface discharges cease. Frequently the propertien of the

diode are deteriorated considerably by the surface discharges. On the uccasion
of the praotical oconstruction of high-voltage diodes it is obvicusly nucessary,
when seleoting the medium surrounding the electron-hole transition, to take
care that overlapp!ng voltage is greater than the breakdown voltage of the
electron-hole tranwition in the interior of the semiconductor.

The above is a translation of this short report.

INSTITUTION: Physical Institute "P.N,LEBEDEV" of the Academy of Science: in
the USSR
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AUTHORS? ___Y’\ih_Bﬁ_.'___l., and Shotov, As Pe 57-lowd/33
TITLE:? on the Edge Breakdown of p-n Junctions in Germanium (0 krayevom

proboye. p-n-perekhodov v germanii).

PERIODICAL: Zhurnal Tekhn. Fiz., 1957, Vol. 27, N¥ 1o, ppe 2189-219k (USSR).

| ABSTRACT:  The brealdows potentials of 4iffusion junctions (transiticn) and

melted-in pm and n'p" junctions were measured in air aml in media
with an increased dielectric constant. It is shown, that fhe dielecm
tric constant has a parked influence on the breakdown potintials of
the p'n™ junctions and that it plays an important rBle in the break=
downs of the p n- and of the diffusion junctions. The cbserved pheno™
mena can be explained with the assumption, that the surface of the
germznium carries a positive charge and that the medium determines
the effectiveness of the surface charge.

There are 5 figures, 1 table and 3 Slavic references.

ASSOCIATIONS Physical Institute imeni P. Ne Lebedav AN of the USSR, Mcscow
. (Fizicheskdy institut imeni P. N, Lebedeva AN SSSR, Mosloa).
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VUL, B. M.,
A

"Multiplication of Electrons and Holes in p-n Junctions,”
paner submitted at the International Conference on Solid State Phycics
in Electronics and Telecommunications - Brussels, Belgium, 2-7 June 1954},

Physical Institute of the Academy of Sciences, Moscow.
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AUTHORS Vui,

“TITLE: On the Thsory of Dl viol; Transit19c9 in
{K teorii eleitrorno~dyroclhinykh perekhodor v p

PERIODICAL: yhurral Tekhnjoheskoy Fiviki, 1958, Vol. 28, H
(USSR)

4% i
ABSTRACT: peferense in mada hera to the formula 57 - sh u =
by W. Shozklsy {(Ref. !
vestigated under ihe fo
boundary cage shudizd b
ex

dx
Y, Phia approrimate equation
llow,ug agsunption: Instead
v Shockley., where the apace
c¢nly produced et the pensa of ionized admixtures
od here that sh u = u. i.2. that the equation (1.7) is inveszi.
gated in the form of

=

14
(;“a)gJ.nl
: iz
with muinterancs of the toundery condition (! .3), that &= re
say. that » in the cage of % = somio limited. Tha 3o}ut‘:ﬁ ot
(1.4) wivh the conditdon {7.3) in the form of ( . 3) iz deriiel
Now 1% i5 datormined under whistr conditions the solution (4.2
Coan approximetel,; replesce the exser aclution (1.1) nader o

P Y {’(y}

L
T
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:tant‘ is nsly s ‘e On that occasgion
srkitrazy value
f the adnixtures the
ca5¢ of any x-va Te. Thet
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e;uatlons (603) for "3 t{7.7) for the eeccnﬂ' 1f~
are obtained. From thegs follows h;t they - (6,7) or (7,7
acecording ag m a~. ; 4 v ag criterisn for the h.éf
ness of the hr.ez:-- nprrc::i.‘wucr (4.3) instead of the &xaz-
solution o' with the liviting conditions (1,3) ir the as
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VAVI]»OV. V.S.; VUL. B-“o; G.ALKIN, Go“o; anh\“. S.A.
——
Perforuance of "atomic® sources of current withr double transfoi-
mation of energy. Fisz.tver.tela 1 no.5:826-827 My 's9,
(MIRA 1.2:4)

1. Pisicheskiy insgtitut im. P.N. Lebedava.
(Semiconductors)
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8(¥) S0Y/105-59-10-4/25

"AUTHORS: ngttyev, Ve Sey Vul, B, M,, Zherebtsova, A, L. Yuditskiy, S, 2.
wa.TITLE: ST  inV3btiga£ioh of;ﬁ;rge Gérﬁénium Rectifiers
. pEqunICALz ‘ Elektriéheetvo, 1359, Kr 10, pp 21-26 (USSR) .
: .,I:ABS'I‘RAG'T: - ‘v_'I‘hi;xv article presents the results of an investigation of large

german.um rectifiers of the VG type which were made by the
Vsesoyuznyy elektrotekhnicheskiy institut im, Lenina (Al)-Urion
Electrotechnical Institute imeni Lenin)(Ref 1). Figure ! shows

. the seciion of & VG~10 rectifier. The ‘ependence of the roctified -

?Zﬁcurgentsfupon"vbltigéf;ﬁthéﬁpéidturé“iié7détéiﬁined at a c
- temperature maintained constani by means of a thermostat, The '

- saturation current was determined by measuring the direct and »
backward current at voltages of -

Uzl—;‘g. and according to the

backward branch of the static characteristics (Ref 4). IJ denotes
the voltage in tho p-n transition of the roctifier, T tlie absolute
temperature, k the Boltzmann constant, and q the elemen:iary
- charge. The backward branch of the static characteristics was
card 1/3 \plotted at two values of heat emission. The investigation yielded -

. '.....wwr—«rs-*zmnumm“t'a’b’é”the only reason
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Invéc%igati:n of Large Germanium Rectifiers SOV/105-59-10—4/25

ske following results: (1) The rectified current I, exhibits a

sufficiently large secticn on the static characteristics for

which formula (1) holds. Tha deviations from this formule
occurring at increased curraent densities result from the occurrence
of the electron component of the rectifioed current, ‘shich in turn
ieads to an aodditional voltage drop and additicunal 138ses, The
temperature coefficient of the reotified current in the experi-
nents ig in good agreement with that of calculations. It is

about 3% for the group of rectifiers under discussioa, 22) The
saturation current calculated acocording to the formula (see

Table 3) is somowhat higher than those obtained by etperimert.

(3) The differential capacity of p-n transitions of the
investigated rectifiers is inversely proportional to the square
root of the voltage applied. This indicates the sradial characte:
of the p-n transitions. (4) The backward currents in:rease mcnoto-
nously with increasing backward voltage. (5) The pulsed breakdown
voltages of the individual rectifiers approximatoly ungree with
thogse to be expected from the opecific resistance of germaniun
foils, rormula (11) yields excessively high breakdown voltages

if the heating of the rectifier is assumed to be the only -eeson

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310002-8"
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Investigation of Lerge Germanium Rectifiers SOV/105-59-10»4/25

for ihe increase in the backward currant. Pormula (13) holds
for the overheating of the diode when breakdown oocurs, vhich
approximately agrees with tho experimentnl rosults, Ther: are
7 figures, ¢ tables, and 7 references, 4 of which are Soviet. ,

SUBMITTED: May 11, 1959

Card 3/3
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AUTHORS: _Basov, e Ge Yuly BeHe Popov, Yu.M. 807/50-57-2-ﬁ4/ £

TITLE:  Quantum-mechanical Semicondnotor Generators and -Anmplifiers of
:Electromagnetic Oscillations

* PERIODICAL: Zhurnal eksperimental'noy i teoretichenkoy fiziki, 1659,
‘ol 37, Nr 2(8), pp 587-588 (ussr)

ABSTRACT: In the present "Letter to the Editor" the authors discuss the
poesibility of using the electron trapsitionns between the
conductivity zone (valence zone) and donor (acceptor) impurity

levels of & semiconductor for the production of elecotremagastic
radiation (like in a molecular generator). For the renlization cf
seniconductor generators and -amplifiers it is nooussaly to
previde for such a distrivution of clectrons (holes) 1n the
corductivity zone (valenoe zona) that ths affoctive tenperature
of the conductivity electrons (holea) is megative w1tL respeot Yo
the ionized donors (acceptors). Such a semdscriuctor hns nagative
frequency losses in the case of trangitions of electroins (bcles)
from the conductivity (valonce) zone to impurity 1nvels, If cuch
a geniconductor is irradisted with electromagnatic wavas, the '
Card 1/3 1atter may be amplified; if certain cenditions (self-excitation)

A "
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Quantum~mechanical gemiconductor Generators and 30‘.’/56-}7-2-54/56
~Amplifiers of Elsctromagnetic Oscillations

are satisfied, such a device may work as generator. In ordar to
attain negative temperaturcs, o apecicl impurity jonizatinn
machanism is suggested. This state with negative temperasture ia
mointainod during the relaxation +4me of elecotrons (holas) with
the impurity levels. If the number of impurities is small
compared to the number of atoms 1a the crystal lattice, the
1ife time of the conductivity elestrons (holes of the velenss
zone) T2 is large compared to the time 1,"1 batween the
collisions of electrons (holas) with the lattice. T'z may be
regulated by the impurity concentration. During the period tz

the system may be used as 2 gonerator or as amplifier ol
electromagnetic oscillations. A reduction of the surfacH

Card 2/3
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cal Semiconductor Generators and SOV/56-37-2»54/56

1 ectromagnetic Oscillations .

roflection coeZficient or of the dimensions of the sample may
coavert the oystum from the function as generator to that of 2n

amplifier. The present paper wad registered by
of Inveniions and Discoveries of the

of Ministers . wih priority of July T, 1958.
There are 3 Soviet references. v

im, P+ N+ Lebedeva Akademii nauk

Fizicheskiy institut
. Lebedev of the Acadeny of

(Physics Institute imeni P.
Seciences)

May 18, 1959
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" AUTHOR: Vul, B. M., Corresponding Meaber; A3 USSR
B rITLE: N Oh‘p - n Transitions at Low Temperatures

\  PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 129, v 1,
pp 61 - 63 (USSR) :

ABSTRACT At sufficiently low temperatures, the concentration of the
electrons in the conduction zone and the coacentration of the
holes in the valence zone tecomes very small in comparison to
the concentration of the admixture, assuming, that WiQLkT

holds for the ionisation energy of the admixturvs in the
sericonductor (k = Boltzmann constant, T = absolute tempe:-
ature). At low temperstures the effect of the elwctrons and
holes on the formation of spaoe charge of the p + n transition
may be neglected. In this case the following equation for

the potential distribution in a step-like p - n-tiansition

in dimensionless (uantities is obtained for the otedimensional
problem with lacking degeneration:

%%:g_ -

card 1/4
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" 66470 =
 On p. - n Transitions at Low Tenperatures 50Y/20-129-1-16/64\
' v ' \
2 N N |
d__‘Z:L a - - d; - _E — if S‘t 0. The units are ;
d "~ 1+e CRE ¢ 1+e ¥ ‘ :

Card 2/4

defined as follows: Unit of potential Y- k’I‘/q, unit of len‘gth
3 - Debye length, unit of concentrations <, and9y (ﬁh, au“'og)

of the donors, and the acceptors respectively in an electrnnﬁc
semiconductor (hole-semiconductor) =intrings concentration of
the electrons ni.i denotes the dielectric constant, g the unit

charge. Furthermore it holds that (3: (g-ZWi)/ZkT (g = wid:h @
of the forbidden zone of energies) and Wy is assumed to be \
equal for both donors and acceptors. The first terms of thn
above described two equations correspond to the ionized donors .
and the second terms to the ionized acceptors. These terums ;
depend on the distribution of zhe potential in the present case.
It was found:

Vg Vg . a(eld - o Vo)

. Here it holds that mne"’5 ani g,

i

Va 1+ae” 13

denotes the value of the pctentialy for §9 @ . In germanium,

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310002-8"
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On p - n Trarsitions at Low Temperatures SOV/20~129-‘!-16/64

= V -> = - - - =

Ya (s,forS @, §, [Sforgg @, Y, Ya ,2‘3,15
valid with great accuracy, The solution of the first of the
above-mentioned two equations runs as follow1i:

a —_t -B, MY/ .
a—g— uLo - 2\)d T t+ 2\)81n(e ] c] + By Loking .nto

1+e
account - the condition dip /dS = 0 for 3-—)00 it is found thut

8 22y, 9 g s ygnCieotBydan(ePodt ] oz, ).

In similar way one gets

%%L .-{2\);((&\}’81/2 forS( 0. After some steps of computatinni
\\I(S)=-[.’>—(Y27-5 - V(\)d/z)s)2 is obtaired. Therefore the complete

potential difference belongs practically to the range g)o
for \)L»\)d and the width of the p - n transitions extends from

§= 0 to that value g=§ﬂ for which ¢ ={3. For the potential
difference at the transition, caased by diffusicn, "]/

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310002-8"
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o | 66470
On p - n Transitions at Low Temperatures V SOY/'20-129-1-16/6A

Uda(g—Zwi)/q“’g/q. For g measured in ev U, in v 1s numerinally

equal to the forbidden zomne of energies. The width of the
p - n transition amounts to

h=(g-2wi)1/211/2/q(2nﬁd)1/2 in the absence of external voltage.

At low temperatures most of the admixtures are almost completely
ionized in the zone of the p - n transition. The results of
the present paper ‘were confirmed by investigations of the capa-
e¢ity of p - n transitions at low temperatures. There are 4

Soviet references.

‘ASSOCIATION: Fizicheskiy institat im. P. N. Lebedeva Akademii nauk SSSR
(Institute of Physics imeni P. N. Lebedev of the Academy of

Sciences, USSR) P
i

SUBMITTED: August 1, 1959
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VUL, B.M. and VAVILOV, V.5,

"The Capacitance of p-n Junctions at low (helium) Temperatures. "

report submitted to the MIT Physical Electronics Conference, 2426 Mareh 1960.
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VUL, B.M. and VAVILOV, V.S.

"Effect of Strong Electric Field on the Abgsorption Edge in

Silicon and on the Recombination Properties of Structure
Defects in Silicon."

~report submitted to the MIT fhysical Electronics Conlerence, 24-26 March 1960,
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torial Beardr (Hesp. B0} G.I. Skanavi, Doctor ef Prysics and Pathenatlse
{Deseased}, and K.V, Filippova, Candidate of PLysics and Matbamatics.

PTPOSE:  This collestica of reprtty 1s intenled for scieatists investigatirg
ihe physicss of dlelectsics,

CITCRASEs The Second All-Tatcn Coafervace cn the Prraiss of Dielectrics beld 12
Nosssw a2 tde Fizfsheskiy fastitol imezl P.X. Letedeva (Physics Institute iemt
P.B, lLetedwvj ta Sovember 1958 van atteilsd by repressatatives X the priscipal
833entiCis coxteTy of tas US3A and of several c2ler cotniries Jhiscile
nlmnl cantatas 232 of the repsrts Preswited at the conferencs and sTmaries E
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—a focts cn 2telectrice are investigated, Ths waliow eanZains u 348t of otber
papers presented at tia conferenie deslirg vits rolarimatisn, losses, and "
breakdaves of drelectriza, which were published 1s tie Journal Ipvestiya AN 4

\ SS5R, eariya Zizicheskays, Sx.t g, 1%D, Ko personalities are meziiised.

w Ao Laferances accumgeny saczd repsri. . .

~Ixifkta, T4, Development and Insrestigaticn ¢f Certatn Dislestrize Possess~
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9. 163 / o B0O06/E060
. AUTHOR3 Vuly B Kb

TITLE: ‘. Impact Ionization and Tunnel Effeot in Sepniconductors
© PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 11, pp. 2961-2967

TEXT: The present paper offers a discussion, based on theory, of the
impact ionization in p-n junctions, of low-temperature breakdown, and of
the tunnel offect in p-n Junctions. The first publications in this finld
are by A. F. Ioffe. IV is pointed out that the elementary theory of

impact ionization in semiconductors is in a certain way simpler than in
gases, this being chiefly due to the fact that in gases the two partn:rs
concerned - electrons and ions ~ have & very different mobility, wher?2as

- it is practically the same in semiconductors (glectrons and holes). Oa the

basis of the;Towﬁgend theory, the ‘condition ;ledi -'ln'k/(k-j)-consf must

be satisfied for the breakdown of a p-n juncgicn; k= B/d; o - coefficient
of impact ionization of an electron, § - that ¢f a hole. The maximum
electric field strength E_ . at the junction is equal to 2u/h, where u is

card 1/44
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Impact Tonization end Tunnel Effect
in Semiconductors

" the voltage at the junation and h the thickness of the junction layer. The

d-values obtained theoratically and exporimentaily are intercompared in
‘tables for different E-values. The following wal obtained for germaniumt

4 1072555 on™', and - ».10-298%°9 co”!, wnile for silicon @

- 1.4-10_2234'7cmm1, and § = 0.31-10'22E4'7 cxn"1 Hence the dependence of
impact jonization on the field strength i3 more atrongly marked in ger- N
manium than in silicon. At tenperatures naar tte absolute zero point,
impact jonization may be also cbserved in homogeneous semiconductors. If
the most favorable conditions for impact jonize.tion are provided in, B2J,
germanium, j.e., LOW jonization energy (which is only about 10”¢ ev for
impurities of the 3rd and the 5*h group in Ge) and a large mean free path

- an impact jonization may be brought avout alrendy at exceedingly 1low
field strengths (some v/cm in Ge). The current density as @ function of

is shown in Fig. 2, based on data by

E for homogeneous p-type germanium 1
zavaritskaya. The curve shows that impact jonization appears at aboutl

5 v/cm, while at 20 v/cm the jmpurities are practically ionized com-
pletely. The ionization of impurities tonk place gsolely by holes at his
low-temperature breakdown (in n-type, anilogously, by eledtrons only).
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. The possibility is finelly discussed of woxplaiaing the brezkdown of -

‘<ip-n_junction by the tunnel effect. The .pusition of the Fermi levels und the

+.:'characteristics of an Esaki diode are dincussed in greet detail. Fig. h)

" “ghows the position of ihe Fermi levels for a p-n junction in a degencrate

2 “gemiconductor with thermal equilibrium (1), a maximum direct current (»,
‘andia. minimum direct current (c). Fig. 4 illustirates the.dependgnee wf the
‘current on the voltage at a tunnel diode on the basis of data by A.P.
“Shotov. I.-I. Ivanchik calculated & p-n junétion in e degenerate semi-
fcondéctor. L.!'V. Kéldysh and V. A. Chuyeakov are mentioned. There arz 4
‘figu?esgh3 tables,'and 11 references: B Scviet, 1 British, and 2 US.

i N

‘

-ASSOCTATION:

;Fizichéskiy,inStitut im. P. 1. Iebedeva AN SSSR Moskva-
. (nstitute of Physics imeni P. N. Lebedev AS-USSR, Moscow)

“y
DR T
H

' SUBMITTED: - August 4, 1960
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- VUL, B.M,; ZAVARITSKAYA, E.I.

Capacitance of p - n junctions at low temperatures. Zhur. eksp. 4
teor. fiz. 38 no.1:10-17 Jan '60. (MIRA 14:9)
(Materials at low temperatures) (Junction transistors)
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AUTﬁORS: ;Vul, B. M., Konorova, Yé. A.,, Demeshina, 'A. I.
TITLE:b [teorgly Tvanovich Skanavi] (Jeceased)
PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol. 11, Nb. 4, U/

TEXT: On November 11, 1959 ¢. I. Skanavi, a prominent Soviet resesrch
scientist in the field of dielectrics died. He was Head of the
laboratoriya fiziki dielektrikov Fizicheslogo instituta im. P. N.
Lebedeva AN 8SSR (Laboratorv of Physics of Dielectricn of tho Institute
of Physica imeni P. N. Lebedev of the AS USSR) and Profassor of the
~ Moskovskiy gosudarsfvennyy universitet im, Lomonosova (Moscow State
University imeni Lomonosov). Skanavi finiched his studies at the
Leningradskiy poliveknniocheskiy institut (Leningrad Polytechnic Insti-
tute) in 1931, and began working at the plent "Elektrosila', where he
had already given proof of his abilities of a research worker in the
works laboratory. In 1935 he entered the Nauchno~iesledovatel'skiy
institut radiopromyshlennosti (Scientific Research Institute cf the

Card 1/3
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Georgly Ivanovich Skanavi (Deceaged) s/053/60/071 /004 /00,4 /cO4
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Radio Industry), and in 1940 he began his activities at the Ins:itute of
Physics imeni B. N. Lebedev of the AS USSR, first in the capaciy of
genior gcientific worker, and later as deputy of the Head of ths elektro-
fizicheskaya laboratoriya (Electrophysical Laboratory), and sinie 1954
ag Head of the Laboratory of the Physics of Dielectrics, which "ecame
the leading laboratory in this field of the Soviet Union. The first
works (1931-+1935) of the deceased dealt with the high-voltage insula-
tion of electrical machines. His method of removing the corona, and

his method of testing insulation were used in industry. Skanavi became
Candidate of Physical and Mathematical Sciences in 1937. Many of his
works dealt with the dielectric losses and with polarization in glasses.
Skanavi drafted the theory of relaxative losses, and discovered the
neutralization« and crystallization effect of loss reduction. During the
war he investigated polycrystalline dielectrics at the Institut: of
Physicec, produced new dielectrics with a high dielectric constant, and
developed a theory, which explains the high dielectric constant of
eryetals. It was upon these works that the Doctor's dissertation de-
fended by him in 1946 was based. For the industrial production »of
ceramic capacitors developed by him, he was awarded the Stalin ?rize

Card 2/3
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Georgly Ivanovich Skanavi (Deceased) s/053/60/071 /004 /0104 /004
‘ © B004/B056

in 19%2. In recent years Skanavi, agsistel by the collaborators of his
laboratory, produced dielectrics with a particularly high dielestric
congtant: the strontium-bismuth-titanates. In 1958 the first strontium-
titanate single crystals were obtained at his laboratory. Durin;; the V/
investigation of the electric strength of dielectrics the photononduc-
tivity of KBr crystals stimulated by high voltage pulses was dinscovered
Further, Skanavi delivered the glass gubstances xnown as "pngg;ram" ﬁf
with finely disperse crystalline phase and a new class of electrets.
Besides his scientific activities, Skanavi was for several yeer3 the

Head of the works laboratory of a radiotechnical factory in Mos:zow. He
published more thaan 70 scientific works, among them the monograph

"pizika dielektrikov" in two volumes. For several years Skanavi was the
goientific secretsry of the Institute of Physics, and Member of the

Byuro otdeleniya fiziko-matematicheskikh nauk AN 883R (Bureau of the .
Branch of Physical and Mathematiosl Sciences of the AS USSR). Since

1944 Skanavi has been Member of the Cormunist Party of the Soviet Union,
and since recently also Secretary of the Party Committee of the In-
stitute of Physics., There are 1 figure ard 35 Soviet references.
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AUTHORS: Njagiuﬁému““,Corrcsponding Member AS USSR, Zavaritskaye, E. 1.,
and Keldysh, L. V.

TITLE: Impurity Conductivity of Germanium at Low Temperatureu

"PERIODICAL: - Dcklady Akademii nauk S5SSR, 1960, Vvol. 135, No. 6,
' pp. 1361-1363

PEXT: At temperatures T & 5i/k, where & is the impurity ionization

energy and k the Boltzmann constant, the electrical conductivity of
semiconductors is very low. If the field strength is increased, thue impact <7<
ifonization increases, because the mean free path of the carriers is
relatively great at low temperatures. As the impurity ionization energy
is low (0.01 ey for the indium-doped p-type germanium considered hure),
impact ionization starts already at field strengths »f some v/cm. 'the lower
the temperature, the lower is the fraction of thermal ionization, ns fol-
lows from the dependence of current density on field strength shown in
Fig. 1. At the temperature of liquid helium, the hole concentration may te

Card 1/2
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Impurity Conductivity of Germanium at 5/020/60/135/006/012/037
Low Temperatures B019/B056

s(N_ - Nd) - N

r+ 8
probability, r the mean recombination probability, Na the acceptor con-

degcribed by: D = d (1), where s is the mean ionization

centration, and Ad the donor concentration. As the increase in r w%ith an

increase of electrcn energy is much slower than that of B8, the free hole
concentration in the range of pre-breakdown field strength is detexmined
largely by the exponential growth of the ionization rete. The drift rate

as a complex function c¢f field strength is discussed, and it is fouvnd that
at high field strengths the sharp decrease in mobility at helium tempera-
tures is connected with the occurrence of a large quantity of charge cen-
ters. Thereby, the fraction of Coulomb scattering in the total numter of
collisions per unit time increases. The authors thank V. A. Chuyenkov for a
discussion. There are 3 figures and 6 referencee: 3 Soviet and 3 US.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR
(Instituts of Physics imeni P. N. Lebedev of the Academy of
Sciences USSR)

SUBMITTED: Auvgust 31, 1960
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AUTHOR: Yul, B, M. )
- TITLE: Capacity ch.inctorilticl of p-n Jjunctione

PERIODICAL: Fizikas tvordogo tela, v. 3, no. 1, 1961, 204-205

TEXT: The present paper deals with the derivation of some formulas for
caloulating the capacity of p-n junctions. The capacity of a p-n
junction depends on the ionized-impurity distribution in it., PFor
olarifying the principal relations, it suffices to study the simple case
of a plane junotion, in which the on¢ side, ©¢.g., the p-type, has such

a low resistance that the entire resistance may be asoribed to the

n-type side. In this ocase, the potential distribution in the junction nay

be desoribed by the Poisson equation dzty/dz2 - - 4!9[&, where ¢ = £(x) is
the volume charge density, and x is the distance of the point of reference
in the n-type region from the junction surface. With the Joundary con-

x=h ° €

h
ditions y(0) = % = 0, U= y(x) 4x S, xf(x)dx is the solution,
" h -
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